Regulation of glycosylation. Three enzymes compete for a common pool of dolichyl phosphate in vivo.
We examined changes in the levels of the dolichol forms in Chinese hamster ovary cells containing alterations in the levels of activity of two enzymes in the oligosaccharyl-P-P-dolichol biosynthetic pathway, namely UDP-GlcNAc:dolichyl phosphate:GlcNAc-phosphotransferase (GlcNAc-1-phosphotransferase) and mannosylphosphoryldolichol (Man-P-Dol) synthase. Under normal conditions in wild type cells, Glc3Man9GlcNAc2-pyrophosphoryldolichol was the most abundant form. Of the other anionic forms of dolichols, dolichyl phosphate, Man-P-Dol, glucosylphosphoryldolichol, and Man5GlcNAc2-pyrophosphoryl dolichol were approximately equally abundant. When 3E11 cells (a tunicamycin-resistant Chinese hamster ovary line containing 15 times more GlcNAc-1-phosphotransferase activity than wild type), B4-2-1 cells (a mutant lacking Man-P-Dol synthase activity), and wild type cells incubated with or without tunicamycin were utilized, significant changes in the levels of most of the anionic dolichol derivatives, with the exception of dolichyl phosphate, were found. Since changes in dolichyl phosphate levels were not detected under a variety of conditions where the levels of enzyme activity utilizing this substrate were varied, all three enzymes appear to have access to the same pool of dolichyl phosphate, and further, to have similar Km values for dolichyl phosphate.